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Introduction
Group 13 amido (R 2 N -) and imido (RN 2- ) compounds are important classes of main group metal nitrogen compounds owing to their potential use in a number of synthetic and technologically-important applications, such as reagents for organic and inorganic transformations and single-source precursors for technologically important III/V semiconductor materials (e.g., AlN and GaN). 1 More recent developments in lithium amido aluminate chemistry include derivatives based on TMP (2,2,6,6-tetramethylpiperidide) as reagents to effect the metalation of aromatic compounds. 2 Group 13 amido (R 2 N -)
and imido (RN 2- ) compounds have been obtained using a broad range of synthetic routes. 3 One interesting class of these compounds are alkali metal primary-amido aluminium 'ate' complexes containing [Al(NHR) 4 ] -anions, 4 which can be employed as precursors for imido complexes via deprotonation of the Al-bonded RNHgroups with strong organometallic bases such as n BuLi. 5 This approach to imido aluminium compounds can, however, suffer from the drawback that the NH protons may not be reactive enough to effect deprotonation, with the result that the RNH functionality of the precursor is retained and the n BuLi base molecules are simply incorporated into the resulting cage structure. 6 Alternatively, separate studies by Roesky, Chivers 13 With this background in mind, we focus in the current study on the reactions of the most readily available reagent of this class (LiAlH 4 ) with aromatic diamines, with a view to exploring whether this simple reagent might also be capable of N-H/N-H dehydrocoupling.
Results and Discussion
Following on from previous studies in this area, we selected 1,2-phenylenediamine (1H 4 ) and 1,8-diaminonaphthalene (2H 4 ) as substrates for the current investigations (Fig. 1) Addition of solid LiAlH 4 to solutions of the diamines 1H 4 or 2H 4 using various stoichiometries in THF results in rapid exothermic reactions with the visible evolution of H 2 gas and the formation of colourless to light yellow solutions. Particular care had to be taken to ensure the rigorous exclusion of air from these reactions as the solutions generated react instantaneously with traces of atmospheric oxygen to give blue, purple or brown solutions (depending on the degree of contamination). Initially, a 1:1 ratio of the diamines to LiAlH 4 was employed in trial reactions, with the intention of fully deprotonating both amine groups to give the tetraanions [1] 4-and [2] 4-. Unfortunately, in both cases the products of these reactions could not be isolated despite numerous attempts at crystallization. However, using a reduced ratio of LiAlH 4 with 1H 4 (2 : 3, respectively) in THF allowed the isolation of highly air-sensitive colourless crystals of the new aluminium complex [{Al(1H 2 )} 2 {Al(1H) 2 A further feature of the 1 H NMR spectra of samples of 3, which were dried under vacuum prior to transfer to a glove box for analysis, is the lower than expected integral of the THF ligands. This feature is probably largely responsible for the higher than expected N analysis found for isolated samples of the complex (found 14.3% vs. 12.5 %; although the C and H analyses were acceptable). Double-and single-deprotonation of the NH 2 groups of monofunctional aliphatic and aromatic primary amines has been seen before using LiAlH 4 Single-crystal X-ray diffraction studies of the new complexes 3, 4 and 5 were undertaken at 180(2) K. Details of the structure refinements and data collections on 3 and 4 are collected in Table 1 (Experimental Section). Since the X-ray data for 5 was of poor quality [with lowest obtained R(1) = 10.34%, despite repeated data collections] the structure of the complex is not discussed in detail here (see ESI).
[{Al(1H 2 )} 2 {Al(1H) 2 } 2 ][Li(THF) 2 ] 4 (3) crystallizes in monoclinic space group P2 1 /n and its molecular structure is illustrated in Fig. 2 solely to N atoms. The Al-N bond lengths within 3 are in the range 1.818(3)-1.880(3) Å, with no significant differences between the amido N(-H)-Al and imido N-Al bonds being discernible. 21 The tetraanion of 3, containing four Al-atoms, is the largest species of this type to be reported. [Al( 2H 2 ) 2 ] -[Li(PMDETA)(THF)] + (4) crystallizes in monoclinic space group C2/c and its molecular structure is illustrated in Fig. 4 
Conclusions
We have presented here the first study of the reactions of follows a more straightforward pathway that is similar to that seen previously in certain reactions of MAlH 4 (M = Li, Na). 11 The reason for this is almost certainly the lack of a redox active metal species which will affect the N-H/N-H dehydrocoupling step.
Experimental

General Experimental Procedures
All compounds described in this paper are air and moisture sensitive. Preparations were performed on a double-manifold vacuum line under a nitrogen atmosphere. 
X-Ray Crystallography
Data for all complexes were collected on a Nonius KappaCCD diffractometer and solved by direct methods and refined by full-matrix least squares on F 2 . All of the THF molecules in the structure of 3 [except those attached to Li(4)] exhibit site disorder in which the C-atoms of the backbone of the ligands were modelled over two 50:50 sites. Data in common  = 0.71070 nm, T = 180(2)K.
